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(54) DRIVING CIRCUIT FOR DISPLAY DEVICE AND ITS DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a digital system 
active matrix type display device having a driving circuit in 
which the occupancy area on a panel can be reduced. 
SOLUTION: Digital image signals inputted into the device 
are immediately converted into analog signals through a 
D/A converting circuit 103. Sampling of the image signals 
are conducted by using a sampling circuit 104 that is 
equivalent to a conventional analog system. Thereby, it is 
possible to deal with the digital image signals without using 
a latch circuit which is normally required to process digital 
image signals and which has occupied a large area in a 
driving circuit. 
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n t*7 h 7V $ ; UIKgKi^ A*) S tu n tf -y h 7-^ 
;UlfWfcafcLfc7*nyB««*tcSSlU aj*r* 
D/A {TVZto/T+uD WNBMt* 

<rj n e>y h ^sMrjlMMKftM u ft^ta S/P 
(->'J7;l///\°5U;i/) ^lalffii:, 
MfBS/P (->'J7;l///\°5U;l/) S&lslS&frS©**) 

ISIB7 * P > 7 U > ? "T 5 +r > 7 'J 

iuIB V - Xfl^-JSIgiblslSStt s 
S^py^ffi^AMJDStu SliBS^P'y^flWO 
?P-y?Jg&l££#3§-r£ Ciller Jttt3M&ft« 

□ «y ^flt#«SB2f 5f □ •> ? 

<!:. 

H9J<rj n tf-y h 7S?*jUiI8!<i^#A2)**U 1513 n \L 
•y hrv'^/Uil^fi^g^^mfglCfrSSL^ mfflM^J 
(Ontl-y hx5?4rjUH«Ml*lc»WU iHJlTZS/P 

t» 

iMB7 * P 7MW1**IH*-* > 7 'J V 7* 5 * > yj 

MfBS/P (i"J7yl//M°7U/U) S^ESSi:, MlB+r 
>7'J iili^tt^tu b5IB-?p -y ^SfiEiaffilc 



B®&fi)l£]&. 

BBOBBhSV^XSfcarBTSBBSStx V 

BWD n e-y h T5>*;UBBB^tfA2l**U «Kn t* 
•y hxi>'$;UiI<tS{t^<D:K££mfgK#3IU mjEIM$iJ 
<rjnf-y hr5>*/l/BBfl*fc»WU UJ^f 5S/P 

7/1>/m*5 U/U) 
buIBS/P ( 1 sV7)l>/Ji5\sli>) $L&®&fr*><Oihtl 
ffl»*s nl£<y hxi/-S'^PglS(cmLft7^P-9Tl® 
ffl^c^Ssr^D/A (7^^;l//7±P^) 

ft f B7 * p 7BBB** W*tf V 7 'J V « tr y 7 <J 
y?®J&t*GL. 

fuIBE^J© n \L «y h t v?* k <lM5iJlc, 
mi ~mkCDB5IBS/P (->U7Jl//n°-5U';U) Sftlal 
BKA**tU Sl-mktrjHijlBS/P (->U7;b/;\° 

<DD/A (7-y'$Jb/7tDv') SSilHlKlcA^**i. 

»Js k*0)y-7.fi^'N<Dffl^(rj#*^A ,; |5lB$^T 

[«^«5] a»«)y-xflHMiit» aft©*- h«* 
iu!ev-*{i^*ueg]isis8tts 

MtzmSLOV p -y M&ttf8t%* p -y <7ifi£[5iK 

ttyljO) n If -y h t~J$I mMmftXft * *U sulBn fcf 
•y hT^^;Hffl««#©fi**mfglc»3SU mHM$iJ 

(v"J7^//\°5UiU) WkW&t. 
SulBS/P (->'J7/U//OU;W SgSlil^6©ai^ 
ntf-y hTV ? ^;UPgWJC^JSLfc7^P^Ii« 
<l^g^-r^D/A (7v^;l//7^-P^) 

Su IB7 ^ p vwmm^mm yyjyftzvyyv 

MIBS/P (->'J7;b//\°5U';U) S^Slffi.!:, tulB+7 
y?®&tte*ft s en. 1913^ P-y^^figiaiKic 
J:^>Ts IsJ-roMfBSip^P-y^fi^JrUSffi^fcf 

iuIB^JCD n tf -y h 7->*^ /bli^fi^lis k <1M5"J(^ 
mi~mkOBuIBS/P (->'J7;U//\7U;b) SgSts] 



f. 
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©d/a (T~J*>l/7i-n7) fflfcBttlcA*>**u 

k ii (w>7'j v7flr%MHBSu:aja* ft* c ^ ic <t 

- AflK»BBIiils]& £ «»R±K— LfcBaiBB 
OBttABtCB^T* 

mfl©M9J n fcf'> hTv^^iUH^fi^-f-ti^D/A 
(rv'^Jlz/ytP^ BBIslBKA*) U UEnlfy 

tifeBIBn tf-y hT5>*;UMBtettfcLfc7:fP7{l* 

*m?%zt*w®.tt% sct£B0>bba&. 

«t» «»©BBI*7V5?**i:*B'r*B**£» v 
-^«*»Biliiattt*WE±KH*»JSLfca3^8B 
©Blb:&2;K33i,>T, 

n bf «y h t5>*/UWM»* S/P (S> 'J 7/U//t5 U 
;U) SBBBKAJjU ffiEntfy hr-^WMrtB^ 
Oft**mfglc#3iU mB©M5U n tf«y hxv^JUB 

ftfleicaiiu mtiTzxTvyt. 

Hutas/p (->u7;u//\°5b;u) ^Jftia^eotB^ 

KA*)U nb*7 h75>*;UKBlc»lSLfc7*P$ni 

BED/A (tv^U/T^P?) g&HS&freajftJ 
tifcauEn tf-y hT r ^;HWIlc»*6Lfc7 , ^P^»TB« 
BWtVT'UV^-rSAx-y:?.!:, £*rr3C<!:£1t 
a t ? 3 S/Tx^HOffiil^c 

iH<!:> BRCBBhTVv^tSBTSBBBi:* y 
-Zffl<*BB»0»£*»fi±l=H*^BLfcS3SBB 

SB*P'y*fl»:6*Pv*£ritlHlBfcA2)U BIBS 
*^Py^«^OHa»*#Sfi-r*Ct(cJ:'J, 

bb»*b* p * xx«y 7 

£s 

n fcT-y h r3?4/HMMWt S/P (-> 'J 7/U//\'5 U 

©S*£mtelc#3§U mBODMfiJ n bf«y Ktv^/UB 
«B#C:»tJU tfc2j-f*Xxy7<!:> 
HufBS/P &*J7il///&l>M £&I°]S8fr6©tii*J 
fll#«*ti^tiD/A (yy*jU/7*n*> SttBB 
KAfiU nfcf-y h7v?*^P8Kfc*tl5Lfc77P7ffl 



BED/A (T r v>'^iU/7 7 ^-P^) 

ftfcMEn tf<> hx5>*jl/IWfcaj£Lfc7*n?BB 

a»©B«h5v^x*t«*-r*B*«t» y 

©BiJj£&fc33i/>T\ 

mmva<yym^ : &<7nv<7£f8.\5\mzxj3U bes 
B^py^flt*©B«»«#H-r*ctic*y, «** 
m afta^sr * mis© * p -y * sua t * x t •> 7 
<^ 

H5Untf-y KtS^JI/BBB^SS/P (5"J7/l///< 
BBBBKAftL BEn tf-y hT-?*/l/BB 
«««)g**m1gl«:#»U m<I©M$'J n tf -y hr5>* 
jUBBfflJifcSMMU fflar*Xx'y7£» 
BES/P (5/U7/U//t5U/W gftH&frS©**) 
fll^***i€*iD/A (tv^U/T^P?) 

BflwicSB'r 57f » rt» 

BIBD/A (t^*JU/7»^p40 MBBBfrSUaS 
^/cBufBn e<y hxv > ^;l/KraiC»JSLfc7 , ^-P^®« 

BIBBJiJOntfy h7 ; v••^;l/il^^i^^i^ k^M^Jlc^ 
mi~mk©BijfBS/P (i/*J7l\'//i : 7l>M SSSIh] 

»icA**tu mi~mk©Biias/p (->u7ji///\° 

©D/A (r^ib/7tP^) a»BBKA**tU 

loro+tv^'JXffl^waj^icfcti, k*© y-7.il 

f * «^gB©JSE»^. 

[MSB 1 0 ] flf$B 1 BMW^B 6 ©t^rti** 1 mz 

[is^a 1 1 ] mmm i nmtmm 9 wtnfr 1 miz 
' [n«B 1 2 1 w^is 1 nmrnm e ox^mfr 1 stc 

IBBOlbTJIBCrailBttSB^^CtSIWIktf^T 

m 1 3] ways 1 7is«^«6©^rn*i^ 1 bic 

fEK©S^B©ffilbiaB*fflt''5 Z £*&&£? ZJi 

[n«B 1 4 ] n^B 1 nmtmm 6 ot^-nur 1 bic 

Kttffla*SB©*B08*B^*C£SBai:-r*« 

[»*B 1 5 ] B^B 1 7bMB«B 6 ©^1* tifr 1 Blc 
EBOBatBBOntBB^Bf « C tZftWttZ t* 

[H^B 1 6] |f$B 1 7iBB*B6©^f 1 Blc 
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m$bi n n*m7Tsm*m99>vTtitf''iimc 
[B&a 1 8 ] 7 7!iMii*ja 9 ©ivfnfr 1 mc 

-y^-H/avfcJa— 

[B$£ 2 0 ] ft 7 7bSB 9 ©i^-rnfr 1 jsic 
KB©Sij*BB®Bi0K£*Jlt'* E tZ®WL£t*7 

[00 0 1] 

[0 0 0 2] UiTFBSBB 

•?^^ti.7'^7 1 -r 77 I- 'J 9*BBaiKB0>nNflM 
Mlc^t*,, *©*T8K, x-?*;UBBB#*Aaf 
UEIN*mi*tt79 x-f 7*7 h 'J?ZfiBjitSBfcB? 

*• 

[0003] 

(JCtTTFTtBE**) fcfflWcZ^T-'r 77 HJ? 
*Sa5*8B©B&!WBS£fcoTt''*. TFTS«ffl 
L/c7-7x-f 77MJ27x?SS;5*8Btt, 7HJ-73.1* 

lcEB*tlfctt+EfrSR5E©TFT**U &BX' 
©®^£»JfflT£C<kK<fcoT0®©S^£*T?"£V 

[00 04] £Sl;:g>£©&ffi<hLT, WM*mi&tZ 
IiSSTFT©f6U:, il^gpcD^SgPlC. TFTSfflW 
BBlBB*nWBftr«# l J z/'J □ VT F T KBIT £8 

[0 0 0 5] CCTra^JBfiBlTtiSIBlfililBt). 
T^n 7ii®<f #^©t>©K£ 6"T, r'JftoW 
®<I*ll;:*fI& L/it ©tfUgiSfiTl^o 

[0 0 0 6] JU«3©IBIMsl&©flRgH 
£ , 0 1 3 , ^^icil^SP 1 3 0 8 tfKBSflT 

0X V-7.(i^igifils]Kl 3 0 1 tfKBS'ftTV*. 

y-xflJfBBnBK i 3 o n*. si©7 y ^lass 1 



3 0 4, B2©7V?0»1 3 0 5> D/AXttBIKl 
3 0 6, 770 77.^7^1 3 0 7S?£Wt*„ H^gP 

^Jg.BI)0S&1 3 o 2 tfEBSftTV*., &fc\ 01 3 
KJii>Ttt, hflWiHHttBHM 3 0 2li, H^gp 
©fc&ffitKciBS£*iTl^Jb\ >tfliJieB7 1 t>ti*>& 
l\ ftSL> BfflEBt LfcSik lEftJa^ EHriEffi 
tt©ffi#SJiTB£U\, 

[0007] y-;UI^«B»Jls'SSl 3 o 1 tcHLT 
I*, mi 4K^1-£d&tgJfr& : SLTl,v5= 01 41C0J 

t LTTntmmmmt. #¥£iRi»aB6 4 0E»» 3 
e-y h RWHca^nKj^wr * y-yUt*BffiiiiHis&T 

*»J, »i©5y*0Bk B2©5v*08» D/AS 
ftBBB*ftr3. ftfc* 01 4T(4HSLT^ft^ 
A\ &gfci5 U TV 7708k IX</1/->7$Ie]S&3?£ 

EBLTtSl\ 
[0 0 0 8] 01 3fc«fcU"01 4 fcJBl^TiftfNCO^T 

s^icia^-r^o «r » ->7 h u^x^stt 1303 

(014*, SRiSIB) l=7P-y7(I^ (S-CL 
K) , 7*-h/\°;U7x (SP) tfA7J**l., IH^M'/UT. 

A^ajTD^n^o «i^t» **is©/M/xi4Bi©7y* 

[H]Sg1 3 04 (014*, LATItSIB) ICA^I? 

n, raixjfii©7y*0KM 3 0 4 icA7j* ntzmm 

fl^ (Digital Data) ^^tl^tlSltLT 
IKc mi©7<>^l2lSSl 304lcfctNT> 1*¥BE 
»©B««^©«J*tf^7r*i:» AttfflE4>les mi 
077^081 3 04Tfia**hTl>*B«fll*tts 5 
•y^fl^ (La t c h Pu-lse) Oa*K»\ - 
Slcm2©5-y : ? L [HllSl 30 5 (014*, L AT2i 
SIB) ^tliSJtl^o 
[0 0 0 9] -?-©^, ||tf->7 hUv^A^HJSl 3 0 3 

tfttft L, ^©^BWihOfflBB^O^tfBte* n 
I^^IC, m205-y^IslKl 3 0 5 tlTC 
SiSfiMl^tts D/A^SSSffil 3 06 (01 4*, D 
ACiSlB) KT3'+Q^«*^i:aB3-n*. C©5 7 
*n7flstf*ifcBB**tts V-^fll*«*BftLTffl 

[00 1 0] 

£3©BSlE]ttl** T'^-a^acBBBBtttBr* 
<t, B«ffi**T^*^A*-r*fc46» Ei^©§l¥0L 
WESH Lfc7 -f X©BB*Sl*K < ^jSSfcli, K 5 
V-7^*©BBB*©I#6o*©BB*SI*(c<^jSS 

^lelKl*, HH1 hC&KlB. ?6lC7k¥»(Rl© 
BB»»^*«B?JB*. 
[0 0 1 1] 0U;U£, 01 3 ICTSL/c, 7K¥35(r16 4 
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ODBJR. 3^HWfl«6li. HI 3lc^L/=«fc5 
ic, HKD^y^IalSg, S2fl>5v*E]B£tilc* v- 

xfi^ss 1 s$ ft u 3 A««e t u b*w* 

Ml<D5'y^ls]ig£640X3=1 9 2 01 s%20)7 
'y?[E]S££6 4 0X3 = 1 92 Ofjfll^ti. * 51= 

*BB<bT*«*fct*s ssic* h»#te#35 
bbb® c5«®s<oii±ic^$ < kb lt^* c £ am 
[0012] ifi#nuft43tiT^*flHuioidi«iina 

U BBKOBtt BBils]B«ttlJ£?3B?ft 

[0 0 13] *8Bfl«> »SELfeWB«»ar*fci6l*: 
fcStifcfcflDWA y-XB4BHnBB4>£*flB 

»ll]B*ffl«W-*ci:*SH£T*. 

[0 0 14] 

[is^^^t§yi:46o)#is] BBLnjureBSk-rs 
[001 5] sejRwx^^ju^scoa^sstctj^T 

1*. BBB^D^ttrS^jUBBB^fc.fc-aTa:* 

»@BfcT7*n$^*n**?ttT5>*rt/B*£L 

fl«&ttT^*Jl/BB«*fcJ:-3T***i*jlfc /ttt/Mc 
A*BS5fcD/AS»0Bl;:T7*-Q?B»*l'U Jil 
Ts 7*a^^B»0B -aTBIii 

[0 0 16] Z.<0l5fe*t2>ZtiZ.&V* %m\£\&zw 

BB * S W- ic < i/> t ^ -5 r 3? * JUaara&ElBM)* Uj5 <h 
*0Ntff£« £**?*©B»BKfci3l v ?:*ffia*i& 
WLT^fc^v^BBfcj&BtWiU *5>*JUBBB 

ns. tt±©#®ic«fcy» T-y*/i/£a#)a*3SB<z>ffi 

UWO'J4nHI:£ «fc tfBfi©'J*SHtfc** < SKf 5 
[0 0 17] J-XTK. SSSEoa^SBaBfiEfcOl^T 

[0018] h#js 1 iciBe©*«w<oa^SBoiBBi 
bssi*. ia©v-xfi§^i:, mnf- kbbb 

ytfi^BBMslB «t £»«±fc-<«Bril L fca^SBO 



BBBBlcasioT* itlBy-^fll^lMEUBBtt. nlf 
•y hx^^/UBBB^tf A**ft, n £>y hxv^Jl/Pg 
■(cttBLfcT^-ajrBBflBlcBau liitiTZD/ 
A (t5>*jU/7*q40 8BBB&. BE7*-d7B 

B«**rai*tf v?y s*>7y >?bb£** 

[0 0 19] BOT2lceB0*B9J4>aaM*B0>Bn 
IHSgli. B»©V-X««li» h«^iH 
t» BBfl)BBh5>5>;i*£S*-r*S*Wfc* V- 

o>n\zv VT s Jwwmmm*xhiEt^ min tr«y v 

T2>*/UiIi^^©fi**mfgU:fa3§U mil >Hi$iJ<7> n 

£y h^l/UHMIBIttMNU aJ7jf3S/P (-> 
i)7ll//i7l>M m^tet. tulBS/P (->y7/U 

//\7HW BBBBif60UlAB9«. nlfyhfi? 
$WBBIc»(SLfc7*n?BB«*cB»r*D/A 

OT«iaitv7u v v7y y?m&t*m? 

[0020] B$B 3 KKBa>*££0aa*£Ba>Btt 

HSStt. aB»ffly-x«*Bt» BBcy-hBSB 
BBBBKBl^T, B3Ey-XB^*BEB0BI*s ** 

*&&<D? P •> <?m*iZ£i3,T Z * P -y 9£BBB&« 
iI5iJ<D n tf-y h xv i ^;^il#^i^6 ,: A7]^t^^ MIE n tf 
•y hx^^^H^ffi^fi^^mfgtcffSiU mHM5"J 

(->'J7;u//\7U;i/) S^iaiKis huIBS/p (->y 

B«B**B*w^y yvtzvyfv yfia&tz 
su lyiBs/p (->y7;u//\°5uju) m&\s\&t. 

m IB* V 7 y > ^0SS i: li * n^n. Ml B^ P7^£ffi 
0SgKJ:^T> (ll-OaylBB^P-y^ffl^.tySfiE? 

[002 1] B*«4»c!BB©*BW©aSSBfl!)ffiBl 

<!:, Btt©B«h5>s;^*t*Br*BBBfc. y- 

BBBBlc^^T. l9EV-^ffl«»Blb0BB» «5'J 
On hx->"^ ;UH^(i^ A73*n> B3IBn f -y h 

tr-y hx-y^ynj^toc^fju as/rr^s/p (-> 

VTb/f&bM m&\s\®t. SuiBS/p (->y7;u 
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*iH*BlE»KLfc7 , ^DiniflHH»lca*r*D/A 

U buIBBWO n If hT-?4Jl/Mlflre& kfliMf'J 
[E N mi ~M k OfifB S / P (->iJ7;l///\°5U;U) S 
. JftBiSteAastu Ml 1 ~S k wfuf B S / P (->U7;U 

IkCD/A (Ty>$/k/7*P7) fflftHBlCAJj* 

iU, k*©y-;UI^^©«*©»*&*tfraB3lc 

[0022] W3?a5 mi3e<JD*«^coa^gS(DiBift 

^□y ?{fWA7D3"fU mfBS*? □ y ^fl^(D^ □ 

%m&.v> / ? □ v <7{m*£titt £-7 □ y 7£fi£[°]S&<i:> 
HSKDn If y hTS?*;U«MIWA**tU HufBn If 
y hT^*il/WWl*©ft**mftlc#aU mH»J 
©nlfy hx5?*yUMMI#U:#*IU liitltZS/P 
(->'J7;U//f5U;U) £&ls]S8<!:, SulBS/P (->U 
7A//<7WM g&E&frt.waJWi^ nlfyh 
7v> $ /UPilD^WJS Lft 7* P D 
/A (rv*^/l//77-P^) StAg]K^« MfB77P? 

*ru mibs/p &vT)\f//&i'M m&\smt, 

MfB+f > r U > <h tt*n«i» 1MB* P y -7 
[sJKtc.fcoTs <7>bu§3S*2 P y J: »J 
hft*Py*{i^fc«fcoTigIln!r*U HUlB«5"J<Dn tf -y 
hrv^JUMWB^U:. kfflM5UiC» It 1 ~t? k (DsuIB 
S/P (v"J7/l///\7bil/) fflftEBSfcAaStU S 
1~Sgk©Bu!BS/P (->'J7yl///OU;l/) 
6 x 6<oaj*fll*«:*ft^*il1 1 ~m k<DD/A (7v>* 

;u/7t-p-?) a»aa»cA**n» k<i<w>7y> 

LTV*. 

[oo2 3] moi6iceBa)3iEfm0!>«s«8B«)nb 

«BW)V «kfl)y- hflHM 

Xfl^HSBiJlslSg t «Wfi± lc-f«BJ* Lft g^SE© 
ffilfc&£fcfc^T* mffl<DM9J n If y hxv^/HH&fll 
***ti**iD/A (jy^Jl//7ta« SftlslBtc 
A*)L, MEntfy hr^;UmilcMiSL^7^a^ 
HflWreicaiftTSXyyT"^ SufBD/A (7->*$jl/ 

/77-P^ - ) ^0»fi»6tt**tifciJIBntry hrv> 
* / UPSSffl I c 54 IS L ft 7 * P ffl V 7" 1 ) y <?T 5 7. 



^y^i:. **T*C£*1WM:LTVS. 
[0024] fff;£Jl 7 lcKe<0*31E<O8<7*£S<B!Eib 

WUoKSlcjsi^Ts nlfy hr-y^l/MMWSS/P 
(->'J7;b//\°5U;l/) SSH381CA2J L* MSB nlfy 
hr^;l/mWl*©«**mfBlc#MU mfitf>a£$ij 
ntfy h7*5>*Jl/H«fl»I«:#*IL» *73t5X7-y7 
<fcs huIBS/P (-> y 7/U/M7 U/W £&@ffijb s 6<D 
UjaflWfcf-tlftlD/A (r-?*;U/77"n$0 
S»l=A7DLs ntf7 h7 ? v f ^;UPtlH=34)SLfc77 v P 
^•ffll^lcaft-rsXx'y^ts lufBD/A (f^ 
;b/7^-P^") S»l°]iS53b N 6aJ73*tiftijf3nlf7 h7 
il/Pgn(c»{5 Lft77- □ SfiMMMHrlt >7 'J >-7* 

[0025] 8 KIBKQ*8«4>&7&B4>rab 

<t> WKOWRh7V^X*tssr*H*»i:» y- 
Xfi^*llgiJi[H]iK<!: ^Sffi±lc—t*JfM LfcS^IO 

/P (-> , J7;U//\°5U^) XftSBtcA^U lulBn 
n If y h T5?*;UWfcfll*tc»ll tWrT^Xr 

y^is BulBS/P (->'J7;I//a'5U;U) ffiMWtc 

60BJ*fll^***li'tlD/A (xS/^;U/7^-P-7") 
S»@BICA*U nlfy hrv ; ^;H5gPlcWf5Lft7 

i-nvmmmmcmtkTzzTyyt. mibd/a (r 

v ; ^;U/7±P<7) ^E^etiJ73*nftMIBn tfy 
h x ; 1/PgP tc^fS L ft 7 ± P V 7 U 

[0026] 9 (ClBtt®*&H<D&7g110rab 

BICA7DL. SijIBB2tl^Py-7€^OS»»*#?fir* 

^S/P (->'J7;U//\*5UyU) S»I=1BIC A73 L> bu 
IB nlfy hT^^iUMMl^flDfttftmfilC^aL. m 

Xf 77"i, tuIBS/P (->y7iU//^U/W-S*B 
B6 N 6CDai73<i#^-?-tl-FtlD/A (x^^^T^P 

ft77 v P^li#<i^lc^r^X7y7*i:. MIBD/A 
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7 l J>7"r£Xx-y7<!:£WU fflEBWOnfcfy hx 
-T^UBBB^li, k^M^JlC £ 1 ~Sgk©iuIBS/ 

BkoBias/p {i/*)T)\>/i^\sM bbbb&s 

©fcb73fI9tt*ti?*ifli~Mk©D/A (t5?*JU/ 

[0 0 2 7] 

[BB®BM©JBB] *£B«>Bot£BI& *r a J*\Vn 

BB%M& Lftl*&lcWBtf £B. BUA&D 
B?tt» BflHl^ttT^^iUBiMi^t LTSSRBBIC 
A*)?tu /t*;Urt?B-Slc7*n SWfcBBSftfc 

[0 0 2 8] m 1 tt, *&B0Sct£B0)BI!iI2IB<Z)B 
ttBBl 0 2fcMLTtt.- 01 2(CTSiLfctt£fl&n 

«?Bl\ $/c, V-Xfl^BUBMsIB i o k y-h 

flraBsibBRi o 2&&T}mm%i-\ o 5», 

1 0 0±K-WfM£ftTl^„ y-zUMBBBEIB 
10 11*. D/AIM10 3, V^SSSI 
0 4B*BLTl/»*. D/AaaUSBl 0 3.lCA»**l 

Itin Ltz&o K&fc'-y h C^lcff-^&ffl^TMS'JKA 
733-*l3o 01©BT'li, A7JJB©ffi^£«8*T*35-5 

/c. D/AggSsHBl 0 3fr60Mf-S§ai7Dfi. 0 1fcfc 
^Ttt«-§j8tt1*©*®^LT^56^ B»©B#B 
K»WLTai***i**5KLT , fcai\ $fc, BUT 

jUS^ *BlHMHEBLTfcBl\ 

[0 0 2 9] D/ASfcHBl.O 3fctt\ t-7$;I/BB 
(19 (Digital Data) tfAflS'ti*. V r 
e f T'jS* flSIBJSliv BBB^fc^PSHMEfl^te 

0 4lctt* v-;umyBBilslRB 
*P-y*fi9 (S-CLK) £J:tfy-*fl»®HBlia 
BBX*-MjbX (S-SP) tfA73lJtl5o Bfc, 
y- hflt^HUEIblsIB 1 0 2 let*, y- KB9MSH)[sl 
Bffl* (G-CLK) fiitfy-hffi^WE 

BigBBX*-l*/«/U* (G-SP) 3btA73*tl2>„ 

[0030] aBaT^jb^aafflttSBicfc^T 

BB$«£& LTl^cfttt, bfy h»©$^T-72/UB 

Bffl**»5**K:tt. If* htklCf&CT^y^BRtf 
tgJDLv BBBB©i5Wffi«©B*fcofctfo7Vfc. 



fcas^Ttt* BBB^Ut-t^jI/BBB** LTA71? 

T-yS/bBBBWSi/'fctfStK 5 -y *0R£#g£: 
L*t\ «fcoTB»0B*«jar <»* 
*E£tftt**n:4k BBBBQB'NcBltlH'S. 
[00 3 1] ffcx BBB*a)-9-vr'Jvy(*7+Pf 

75 ie©sgibi°]sg t mttT« s *\ B&fi** fs;* j we 

gtflc<<. XBBtfff5ti«^^3HB*Br«. 

[0 0 3 2] *BW«Jff5X»fi±lc»ja*ti* 
BSBBflMHBlHB©fcfcS*\ S i BKhHBJSS *i 
SS^BaBBBBlcoi/'TtiSflfcBffltfftB*. 

[003 3] 

[BBfiii wTfc*aB<oBBBi::o^TiBarr*. 

[0 0 3 4] [£B0J1]H2& *BW*WfflLT3*^ 
x-T 7'? h U ^XfflBa^BWV-Xfll^BUBBBB* 

1 0 2 4HBfcL7Hi5tL.Tlo*. 
y-XB^BffifiilslBtt* D/ABftE]B2 0K 
7'J>?'Ie]B2 0 2, y-XA4B2 0 6«ftU ^> 
7UV7BR2 0 21*, *BBBtcfcl*Ttt->7 h U-7 
7.-? (SR) 2 0 3, U^b->7$ (LS) 2 0 4, 7* 

^-o-yxfyf' (asw) 2 0 5lcJ:»JBa**iTf>* 
*>\ *3SEfcfctt*?>7''J BttttCOBlcttHje 
STix D/ASBIIIB2 0 llcAflStl*^ 
-7* iUBBB#©lf v C CTl* 8 K <y f*£LT 

[0 0 3 5] BBWDttfflC^TBWr^. $1*, 5>7 
hU^X5>BB2 0 31C, tuvtm^ (S-CLK) 
fc<ttf7^-hM°;l/7 (S-SP) ii«A77*ns B3Wt 
>7'J >^/^UXflSffl»*ti*. +t>7y >^/\VU7tt 
Ua;;|,->7^2 0 4(cJ:oTmESii|ii©S8i : S-g^ 7 

[0 0 3 6] -73, B#fl9«, t5?*;WB37D/A 

fi^Jg2 0 7'\<httS^T*-*X5o 

[0 0 3 7] bfr*«9«2 0 7 (CT'^P^BBB^tf 
di7D?tx5<»:> ->7hU-77^l£lS2 0 3fr67 7 tP7* 
7-f -y^ 1 2 0 5 lc-9->7'J V^;^U7stf A^?*X*^'T 
5 V^lC^toti-T. 0 7 iC«^3ASnfc 

BBffl^ltVT'yvyU V-*«*B2 0 6 (so 
0 1~S 1 024) (O^ti^tL^tihtlU BB'NWB 

il <t K J: oTBBflDB^tf 

[0 0 3 8] *BMBlCTBt">feD/ABftB»tt» 8 

[0 0 3 9] QOMl2]BB«1?tt. r-7^;l/B®d 
Btt©ffl*B*Bl*TB»D/ABB0tt'\£A 
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s/pa»0tt*5aiinu «$yi=A*>**i*r 
[oo4o] H3tc *s8Sfiffliicfent5^aa<Dffii% 

3 0 3 N D/AS&I3SS3 0 4, +^>7'J >-?[H]Sg 3 0 
5££LTl^„ ^-hft^Sligii]lE]S§3 0 2, fcj:^ 

ii«gi53 o wnm^ifmmm 1 icT^Lfcto 

[0 04 1 ] S / P g&BSS 3 0 3lCli, xv^Hi® 
f=^ (Digital Data) fc<i:lf S/Pg&S 
SSffl^P (SPC CLK) tfA^JtlS, D 

/Ag&[2]S&3 0 4 (CI*, V r e f T'^ti5KKI«;S 

mraisisSffl^D^fi^ (s-clk) fcjzt/y- 

X<I^iEi&l2]&EX*-N\°Jl/3. (S-SP) ftAJj 
*tl^„ Sfc, ^-h«^i^|gib[H]SS3 0 2tCW. y- 

Htm&m®\°\&m<?a<y5m^ (g-clki ts&zt 
?-Hmmm%)\B\&mx$-hJi)\sz (g-sp) » 

[0042] m4&. *mwzwmLT. mmm-itu 
?io2 4ii^<t lte^ltl^o v-z.mm&mm 

\B\mt. S/PS&0ES4O 1, D/AS&0S84O 
2, ry^J>^l2!K4 0 3, V-7.{I^4 0 7^W 
U •t>7 l JV^0IK4O3tt, *SffieiJlCt5^Tli-> 
7hl/->^9 (SR) 4 0 4, U^l/vO* (LS) 4 
0 5, T^P^Xf (ASW) 4 0 6lC<J:ytgJ&? 

ftzv^tf, ^flPflicfctt^-y-v^y v?isi^iii:a)«"J 

lctiPl^n^l\ $/c, D/A£8>[I]SS4 0 2l;:A7J 

[0043] m&vmmz'ovTmfitZo $*\ ->7 

hU>>X?[H]S84 0 4lC, ?P-y?«^ (S-CLK) 
fc<fcUX*- hA°;U7. (S-SP) #A2l*tU M9& 

>Xy y?rt)\,7.ft\ti-hi!ixz>> W7V ><fji)i>z\i 
-t-nVX'f 7^40 6 '\A*)3'*i.*, 

[0044] -73, mmmmt. nt&m 1 tw^s* y 

M9'JKiI}gD/A£&iaK^<fcA7DSftT^fc!b\ *H 
SSBITli, iifitfUitt s / P a&iasg 2 o i icil?ijicA 

<£y, D/AS&ls]!g4 0 2'\<!:A73;W5= S/PS 
»@HW)«lf*Jc-3^TttSB6r*. D/AS8E1884 0 
2(CA7D*n/c7 r v > ^iHi«ffl^tt, 7^-P^S«S*tl 
Tt*T*fi^4 0 8^tfctll*tlZo 

[0045] e : f*mm&4 0 8{c7i-n?mmim& 

iHJrZftZt. ->7hUv'X^[sl^4 0 4A^57'^-P^ 
7.^7^4 0 6K?>Xy>?/M'7.Jb\\*j3'tx£$-f' 



wammEvyfvyfL* y-7f«84 0 7 (so 
o 1 ~s 1 o 2 4) (D^n-eti'Niaj^L, mo.©* 

[0 0 4 6] *Jtttffl|lCTffl^feD/A«Jft0»tt» § 
[0 0 4 7] *lllk0I[iTIBftLfcSCT£B 

[0 0 4 8] 05tt, 7 l J'>77P'y7*SSl^TM 
?Py?£j#ls]S&©HH£;fxl,TlA5, Cl<0i5>J 
THi, g^Py^fi^ (B-CLK, B-CL 

K b : 5 [MHz] £ LTl^5) ftAtttlZ t. 

§aj7DSS?j:y, m-\<D<?n-y?im (spc-clk 

1, SPC-CLK1 b : 5 [MHz] ) , S2<D?P-y? 
m% (SPC-CLK2, S PC-C L K 2 b : 2. 5 
[MHz]) , m 3 <D?P (SPC-CLK3, S 
PC-CLK3b:l. 2 5 [MHz]) , £4<D?P-V <? 
im (S-CLK, S-C L K b : 6 2 5 [kHz]) tf^- 

[0 0 4 9] ft^fr6**l^ft©2Py?fI^£A:7rr 
&?Py?{I^A7]2^£>?KXUtf£-f 

<D2-fs >?'<dxh?i*** < c <t # m**. 

[00 50] ffil/>T, S4lCfeWSS/P^gi[5]K4 0 

it. mmzxmtiT ztcm^z. misomzMm 

U m5>J©StWfll*lc»tir*«**JW. *HS£ff"Jlc 

L, 8fg(D^*lc#3IL, 85>J<OM5"J«*lc»«ir*ig 
B$ Plf TiftB^t 5 C tittle 

[00 5 1] 12161;:, S/PR&®$&<D\s\&&dLm*ir; 
To El 6 (A) It^WMTSb'J. 06 (B) lC^r<fc3 
ftmttsa (SPC Un i t 1 ~7) £SSSLTV 
^5. §SPC Un i tlc«, wM<0ta'y<7Z&\2\® 
(C<fcy4fiE^nfcS/P^l£llKffl^P-v^«^, B 

6 (a) ic^-r<fc5itA7D^n, ^n^nwspc u 

n i t«\ 1fl#A7JtC»U 2 0©tB73 : £M?iJlttb73 

r stoT'S y , A733b^a$iai7]$Tic 3 zx-yc 

SPC Un i t 

[0 0 5 2] H6 (A) (B) fccfct/, 07(C^-r^'f 
5>^ + -h*ffl^TJM*»tcKWr*. B7*» & 
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«™mi*t-*«o i~0 8#, 
ri/zim^T'&Zo *t\ s p c -c l k 1 icj; vm 

®T2> S P C U n i t 1 1C, H9J 8 h xv^il/fl 
^(Digital Data) ftXtiitU 2$iJ£>M 
919- : ?£LT, DataA, Da t a B^ytbTD^ft 

die, A7jB$co2<grom£Kff^£;h.Ti^, Irc^T, 

S P C-C L K 1 <D¥ft<Dmm?&ZS P C-C L K 
2lC&VmW)t%S PC Un i t 2fc<fcO : SPC u 
n i t 31C, Data ASiUDa t a Bfr64)ti}*)tf 
A7D£tl, ^^^cOM^x— LT, D a t a C, 
DataD, D a t a EfccfctfD a t a F <fc U ajTJ^tl 

So z\om£X\ *6lc«fll^W)«*tt2fSl::#fi*ti 

TV*, *5fc, S P C - C L K 2 <D¥#0HSHST*S 
£SPC-CLK3(C<fctJigij!]-f&SPC Unit4 

~SPC Unit 7iZ % Data C~D a t a F#A 
TJ^tt, &%2yi<DWil : r-$tLT. Da taG~D 
a t a N«feytt7^**l*. CClc^T, «8HCA*J**l 

fc, h©fl*C£K8fi©S;rfc:#3I**u 850 

[0053] [HJSflJ 3 ] 1 £ <fctf HffiflJ 2 tCT^ 

S/P«»SBfeJ:tf D/ASftSB* kfflit5ijjc*r 

[0 0 5 4] g3*8S£tt<D8lJ58»i, USECT 1 fcjctf^ 
BI50y2T^Lfcfc©£P«T'S5a>T\ E1*#BSitl 

[0 0 5 5] El 8 Its *SUfi«!llCTKWr5V-Affl# 

*;HHftfI#t*8fcf-:/ hSflJtr*. S/PS&ESSfc 
•fctfD/AfflftHBSK *tl«l6fi-J-3WU 8fcfy 
UIWT^JMMlflWI*. SS/P^&ElSg (SPC 
1 ~S P C 6) (Digital D a t 

a 1 ~6) A7J?ft?>. 

[0 0 5 6] ££$8 0 OT^£ftfc8ft0)l¥IIIH«. 

Wt«U2©«*i:B»» S/ POSSESS 
(SPC1) 901, D/ASJ&0SS (DAC1) 90 

2, tfV7'JV?lal!&9 0 0;£WLTV>*. ?>7*y> 
7"[s]S&9 0 01*, *HJt6flSJ(C33^Tli->7 h L/->"X* 
(SR) 9 0 3, Ttafm-y* (ASW) 9 0 5~ 



9 1 0(C*y*fiE*tlT^«#, *»WtEfeJt*.1t>^ 

«jAI& tfT*«^S9 0 4«6*<t, *ftfc9UHS 
07 7 ^-a^'7.-C'> : ?9O 5~9 1 0*#LTV*ja?S 

[0 0 5 7] 0»©IMtlC-3^TBWr*. 5l*«8*s 

H8a5J:tfB9*1MH'r*. **\ *>7hU^*0» 
9 0 3K, ?nv*fl» (S-CLK) fc<fctf2.$- h 

/\°yux (s-sp) &w&tu m&yfjwriw 

Z<(>y?4 0 6^\Ktltti^o *ftS60!k&if£, H^te 

[0058] my^^/iMA^its/pm 

0B9O1 (EI8{C33^SSPC1~6) ICM9IJICA7D 
y, D/ASM9 0 2 (l218lCt;^5DAC 1~ 

6) 'NtATjsti&o *^©s/passiH]B(Dibmiia 

6 J: IFH 7 *B l*TK83 L fcffl U * . D / A Sft 
0B4O 2lcA7J*tlfcf f v > '?;Hi#ffl#tt, 7 , ^-n^ 
SS5*tlTtl7 r 7|-fi^9 0 4'N«l:ai7D5-tl^o 

[0059] ^9tm^mo4[zTi-a<fmmmi^ 

ititthZt. ->7hU5?A^EI»9 0 3^51t>7'y 
>7"/^UA#7*n?A'ry*lCA73S*l*o ClOBf, 

P7'7.-f v?-9 o 5~9 1 oi*, mvsiz 1 o<w> 
ry vy/t/i/xfcsw, 6fl#mKH<. *ot, 6 
*oifT*«*«9 o 4ics«&£tifciiifMre«ntt 

911 (S001~S00 6) Ei^tl^tl/MlBf KiH£ 
3 C i: J: o TH«OSSfi«ft*lTS. 

[0 0 6 0] H8lCj5^T*Jg^8 0 0TH$ 

^ v -f y v ^/ u a* tb 7ir * 4>ic#i\ nzf s / 

JMl*?Tt\ *©6*OV-Affi*l8 (SOO7~S0 
1 2) '\<0#*a*£t75, WT, IHtiltLT, x*W 

[006 1] J.X±<D<fca^«lfi£Ol2lB<l:-?-©!iEl)^S 
ffl^-SCi:lcJ:oT, IHB§n:6*(7)V-X<1^0IEf) 

tf'finZo mmm i fc<fci/iiffi^j 2 i-s L/ciassicfct^ 
^, v-7{f^i*£/cya)S$ji*.BtF^6fg<!:-r 

5Ci6^tb3R, .feoTD/AS^lHlBlCfclt^D/AS 
^<D^^J:yg<SI«-r5C:<!:^Sl53R5/ci6, ffiffitt 

[0 0 6 2] Tk^TDlRlO^lgA^, -T55:t)-6y-7 
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1 -DQ>mtiL\s\i&t U •J6lc^«aSHM5UlcES-r* 
[0 0 6 3] [Hffifl4]*HfiK0J?li. 

■®HiW£?0JS2iKtBtt'6ti3roiaB8 (v-t. 

BffiKN LTlig*m&T$5 C M O S0»*H^r * 

[0 0 6 4] £1\ E|1 0 (A) ICtVTJ:?^ Z3-Z. 

7 0 5 9#5X-S># 1 7 3 7*5X&i:le« 

7^Y§$#7X&£©#7XJb s 6fi£3S;|S5 0 0 1 ±IC 

&<k-> >j =1 ym. mit~s u □ >B£ fctt&fkMkS' u □ 

>BS£©*e^l»fr6J£*Titel85 0 0 2*»J3cr*. 
fllAtf, T^X^CVD&TS i H4, NH3s N20fr 
b^5-tV^^b^fb-> ija>!5002a?10~2 
0 0 [nm] (»$L<1*5 0~1 0 0 [run]) ML US 

ics i H4x N20^effS?tiS^{b^k7K*<b-> , Ja 

>I5 002b?5 0~200[nm] (}fSL<(i100 
~1 5 0 [run]) 0)W- *IC»JWB«T*. *Jttt«TttT 
tS15002 * 2! fit£<k LT^ L/cJbV gy'fBliMH® 

[0 0 6 5] m^mWm 5 0 0 3~5 0 0 6ti. #Ebb 

Jl<DW*¥WWf 5 0 0 3 — 5 0 0 6<DJI*142 5~8 
0[nm] (Jf$L<tt3 0~6 0[nm]) ©JIJTJfMT 

eft«*Wf*l»©*mKIB£tta:t^ #*L<14 
-^'JzlVSfttti/'JaV^UV-^A (S i Ge) 

[0066] is-v-mikitmT°it£ik&*mtomz<m 

— «f~ £Y AG U— «f-, YV04L/--«f-£ffll N *. 

l*«»*tt/UUX»liW»«3 0 [Hz] i U u-tr-x 
^/b+'-Eg* 100-400 [mJ/cm2] (ttSWlC«:2 
0 0~3 0 0[mJ/cm2])(ff2>. YAGI/- tf- 
^ffl^.5^lcl* : 5-<7)m2^iS^ffltv\';UX5SffiJll^ 
Sfc 1 ~ 1 0 [kHz] £ U b-+f-l?-;b=r-ES : & 3 0 
0 ~ 6 0 0 [mJ/cm2] (ttSMKli 3 5 0 ~ 5 0 0 [mJ/c 
m2])<!:-r?.<bai\ *LTiH 1 0 0~ 1 0 0 0 [/jmL 
flljxtf 4 0 0 [MmlT'^lC^itLfcU— tf-ftfcSS 

(#- £8 0~9 8[%]<kLTfj 



5 c 

[0 0 6 7] &K¥3MW15 0 0 3~5 0 0 6 

£S5 y- hJfe^sl 5 0 0 7 £JTMf y- httttH 

5 0 0 7 1*75X^7 C VD^$fcliXy\°->-5i^ffll\ 
iPS* 40-1 50 [nm] «h LT"> 'J □ CWWIT 
JBfiWS. **iSfly?U:» 1 2 0[nm]<7)Ji*T*KfbS<b 

tai\ «y*tf, wks/uzivw&isi^JSdfctt, ? 

5X7CVD&TTE0S (Tetraethyl Orthosilicat 
.e) <h02<!:£>!£U 5ISE7D 4 0 [Pa] . g}SSg3 0 
0~4 0 0 ratU igJ3& (1 3. 5 6 [MHz]), II 
73®g0. 5~0. QWq^]T'WlWZ^TWM-?%Z 
£ ttiiRSo J: o \Z LTfrai*ft*Hfk-> U a VB 
tt, *©&4 0 0~5 0 0 rao^X-yUCfcUy- 

[0 0 6 8] -?-LTx y-Hfe»ffi5 0 0 7±tcy-h 

««*«iar 1 ©»mP5 o o 8 ^m2<D© 
ib 5 o o 9 <k£jfcj5rr So *$ttffii?u. m i ro^a 

l5008^TaT50~1 0 0 [nm]©JI£KJfcj36U 
M2(0#1K5 0 0 9^WT1 0 0~3 0 0 [nm](OjiJ 

[0 0 6 9] TaBliX/\°->-J?aT\ T a (I)$—tfy h 
^A rT-7.A°-ySi-r?.ui:lcJ:y»fi£-ri>, d©Ji^ 
A rizmmnXeVK r&mXZt. TaB©P»9gPE7J 
*«»LTffll©»a«*l»±r*c:i:fl t ffl**. S/c, a 

aicflWrSCttfUl**^ /3ffiCDTaB©ffita^li 

1 8 0 [/jncm]ggT3&»jy- hm8i«frsic«^iR]$ 

T'JB5. am<DT a^mmt^tclsb^ T aOamz 
T&l^&ffi&tt^-omttytb* 1 0~5 0 [nm]fig 
<DH£TT a OTitilCJBfiKLT33< <kaffi©T aB^S 

[0 0 7 0] \Nm*Bi£?Z>m-£iZit. Vi**-Vv h 

7,7-y (wf 6 ) ^fflt^^cvD^TffMrsc:<bt, 

(Ctifittt^b^ES'^SA^'Jx WB©atJa*»i: 2 0 
[ fj Qcm] JXTlcfi. d iizyS^ Ll\ WJltteaia** 

6 KfiEBIBSKSttStf ^6©^%©)IA!b^^ J: 5 
»iBifXTWBOM-r*c:<klc < j:y, Stfit*9~2 0 
[ /j nan] Zmmt* 

[007 1] *Httfll?& m 1 ©^IB 500 

85Ta, m2(0«OB5 0 0 9^W<!:Lfc3b\ »tCK 
SJtl-T, ^-ftltTa. W, Ti, Mo. A I, Cu 
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u >9©^tt»7asS' K-trv^Lfcaaas/ u 

ffi©Hfi*^toti:<D-«!lT*a* Ll^Oi LTIi, £ 1 CD 
SWttBI5 0 0 8£Sfl;*>$JU (TaN) T'fl&SU a 

2©nwiii5oo9*wtr*tt**tott, mi©as 

«5 0 0 8*a<b*V*JU (TaN) T'BflLL* %2<D 
$115 0 095AI ai©*Qa 
5 008*Bfb*V*;U (TaN) TJTJfiEU M2C0® 

m^5oo9^cu itaaa^fc-eatfatfsti*. 

[0 0 7 2] #1^ L/vXHCtS^T^SO 1 0%B 

au ■sKtfBia^jsf«ft«oa 1 

fflS€ff3. *att«T« I CP (Inductively Couple 
d Plasma :§£@$S£§U75X?) x«y*>?a*«l\ 
3Lv?y?mJjXlcCF4tC l2*SaU 1 [Pa]©E 

73"c?a -oimonmc 5 0 0 no © r f (13. 5 6 cmh 

z]) a*j««ALT77%?*£»8LT?T3. SffifJ 

(HS7f-;) let 1 0 0 [W] CO R F (13. 5 6 [MH 
z]) BfifclSAU HftMl;:gl©gEM'Y7 7 7nE£El] 
tlD-T^o CF 4 <tC ^S^Lfdi^KliWil&tfTa 

[0 0 7 3] ±tEX>y?>?3W?\t* UStthlCJ:* 
^X'?co}Btt^iSLfct<D<!:-r^2:i:tcJ: , J, S&ffiK 

®mziUT7Mm.<JMmz&*)m 1 otusmi 

2©aaa©«»tfT-/<-JBtt£ft*. x-A-BB© 
fSJgtil 5-4 5" <b&S„ H6»iU:lc»a*» 
x-y*>?T£7c.A6l;:Wu 1 0~2 0[%]g 

m<D®i£i:xvi-y?m$zmwttz>t&i\ waic 

nt ZMt&iti/ U 3 VH©S«itli 2 ~4 (tta«fc 
1*3) T£3©T\ *- A-x^y^Sagtc^y, a 

itmitzs y =1 vKtf am L/cSt* 2 0 ~ 5 0 Msax 

<y?-y<?ift.%Z£iZi&Z e Z. 5 LT, ai©xy*> 
^»aKJ:y«1 ©*ia <h a 2 ©aiiJlfr 6 Iftsa 1 

©jBtt©asa 5 0 1 1 ~5 0 1 6 (a 1 vmmm 5 0 

1 1 a~5 0 1 6 a t%2<r>W9M 5 0 1 1 b~5 0 1 
6b) «Efi8T*. C©^ y-H6»R5 0 0 7tC 
fc^Tl*. a 1 COJfJttcO^l® 5 0 1 1 ~5 0 1 6T5S 
fotlfcl^aJ&El* 2 0 ~ 5 0 [nm] flgx -y ^V-^flS < 
*o7fca«3««JBa*h*. (01 0 (A) ) 

[0074] aicoK-ev-yjayi^TUNiy 

K-ra©*fW* K-Xffl* 1 x 1 0 13~ 5 x 1 0 
14[atoms/cm2] i: U J)DJI®££ 6 0 ~ 1 0 0 [keV] £ L 

*7ca, «sawi=tt'j> (p) cfcitttK (as) aa 
ccTtt'jv (p) *ai/»*. s:coJi^> an 
@5 o 1 1-501 6fi«NSi*f«r^-r*T>fi*si7caic3<t 

gBa^wtcaito^Fffi%aisE5o 



1 7 ~ 5 0 2 0 jWBJSSft*. a 1 C97ftHnl« 5 0 1 
7~5 0 2 0K(i1 x 1 O20~i x 1 0 21 [atoms/cm3] 

aaaem? n ffl*«4r *^«*7£«*3Hipr «. 

(01 0 (B) ) 

[0 0 7 5] &IE» IU1 0 (C) lC3*f<fc3te» Is'JT. 
h779li^SL5l^$> a2C0X«y^>^«lS«ff 
5o X-y^>^XtcCF4iC I 2£02£$ai\ w 
MSatRtttciy^V^*. C©a» *2WyfV 

VWmiZ <fc l J a 2 ©Jf*tt©3lttJl 5021~5026 

(a 1 ©an 5021 a~5026a ta2 ©aaa 

5 0 2 1 b~5 0 2 6 b) *&f$,TZo £©££. f- 
HWWH5 0 0 71Cfi^TI*» a2CO^ttO)$mH5 0 

2 1 ~5 0 2 6T'ffit>*V&fa^i?5lC2 0~5 0 [n 

m] ssx y 9 yy-z nm itw&fmm&HZo 

[0 0 7 6] WK-¥>TaK<0CF4£C I 2 ©S-&#7K 

W£Ta®7^l^t«<b»©*»E*]tl8T*£» w 

I 5, T a F5, TaC I slilWlSSTS^, ftoT* C 
F4.bC I 2©S£#X?ttWltfttfTail*U:xy*V 

upu c©adjjxjcaa©02*»ar 

£ <b C F 4t O 2#Eti& LT C O £ F »J . F5*Jfill 

sfettF-r^vzy^aica^-r*. *o*sa» 7 -Mb* 

Tal*F^li^LT i tffl^e*)lCX->^>7'2ScDii 

»tt^*t\ Sfc. TattWlc]t«LT»Mb*n^pr^ 
C0T\ 02=&^J)D-r^ ciTTa ©affiz^a^b* 
Ta©Wb»W7ya-¥»ttatfi*5t*^fctt*6l«:T 

©x y ^>^ura t a a«fc y t,** < t * c <t aa 

[0 0 7 7] ^-LT, HI 1 (A) lCST*3lca2© 

K-tf>^«a*ff3. c©a^ ai©K-e>^5a 
s<t y t K-xa^T^TB^iipaaE©*^*: lt n 

JittE^ 7 0 ~ 1 2 0 [keV] t 1X1013 [atoms/cm 

2]©K-x*7iTt\ rnio (b) ?att¥atM(3B 
a*tir=a 1 ©7tc«aaa>Ma(carc«:?i««aa« 
ff^-rso K-e>$ra, a2©?B«©aiH5 0 2 1 
~5 0 2 6*^i«»7Laic»r*^x^i: LTfflt\ a 

1 ©«^ 5021 a~5026a ©TfflJ©^^©^® 

#aictiTO»7a5fl t ain*n««i:5ic K-tfv^-r 

*. C-pLTs *2©^«aa«5 0 27~5 0 3 1tf 
Mfh5, C ©a 2 ©^M*5)sS® 5 0 2 7~5 0 3 1 

i=aa**ifcy > (p) ©aat*x a i ©ai^ 502 
1 a ~ 5 0 2 6 a ©^-/t-aciwicaeoTawft 
aa^iB^aLTL^o ai ©«ias 021a 

~5 0 2 6a<D7—/i-®£n%Z¥®#miZtSVT* 
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HKDS11502 1 a - 5 0 2 6 a ©x-A-g&fliffi 
[0 0 7 8] 8Sl/>T, EH 1 (B) tC^-rJ:-5lcm3tD 

t\ sfflt-r*viy^v^a (r i ess) se^ts 

?, *3<Diy*:/$ r *lS(c<fcy\ SI1©SMSJi5 02 

1 a~5 0 2 6 a©x-/t-SB ; &®»»^X'y^>^L 

150 32~50 3 7 (S1 1 <DW9M 5032a — 50 
3 7a<bm2©j»llJf 50 32b~50 3 7b) £Jgj£ 
■TSo £©<h*, y-hlMU5 0 0 7l<:£l*Tli* S 
3 ©rett©£1gJI 50 32-5037 T'StotlSt^JSE 
li* 6 lc 2 0 - 5 0 [ran] gltx -y * *l» < o fc 
*|isE7j«**l*o 

[0 0 7 9] «3©xy*V?ffl«H:J:9T» S?2©* 

0 2 7~5 0 3 1 Kfc^Tli, H 1 ©911 
5032a~5037a <h«fc£Sl2©:FlK*!!)Slis&5 0 

2 7a~503 1 at. H 1 <D*mBffi&tn2(D*1& 
*m&t<D®0%3<Z>Ximffl&S 0 2 7 b~5 0 3 1 

[0 0 8 0] i LI, 011 (C) lzin?£?lc x Pf- 
**;UST F T^fiK-r^Ett^ttl 5 0 0 4 IC, m 

wmmmtitm(ommm<Dm4(D^mmmw.5 039 

-5044 »JBJjW SI 3 ©JfJtt©gttJf 5 0 3 3 b 

^«*«S*«Bl8Ta. ZOtZ, N^-^/USTFT 
£JgJ$T*gtt¥3M*S 5003, 5005, {SJfgfi 
SI55 0 0 6£J:tflQtV5 0 3 4t*Uv* h77s? 5 0 

3 8 LTfe < o TOMMItt 5 0 3 9 ~ 5 0 

4 4lctt*-ft* f ;h.gfc5ajrz?y >6^iP?tiTL^ 
A\ (B 2 H 6 ) £^7Wt|-> K-7;£TffM 
L, *©t^no«ttK*i^T , b^l6»jia36i«2x 1 0 

20~2X 1 o21[atoms/cm3]«t:S5<fcdlC"r5, 
[008 1] W±S?fl!)l8?*tl?tlO»«iNK*Ji 
fcWMWftWBdsSti*. fttt¥«i*l<!:B%^m3 

(DBWO^nm 5032, 5033, 5035, 503 
6#y-htt«£LT«m-r*. £fc 5034liBtt 

©v-^fi^^<»: LT^tgf^o 5037 immmut 

[0 0 8 2] Uv ? 7.h77.^5 0 3 8^^Lfc^, m 

*©fffiic, U-+f-7x-;l/;£, Sfcli7£y K+t- 7 
;U7X-;U^ (RTAS) tjtMB**,, & 

T'x-yua-PBWRsBBtf 1 [ppm] J-XT, Sf $ L < 
0 . 1 [ppm] y.T<DB%'%\B%. l P?4 00-700 
[•C], ttSWKliS 0 0-6 0 0 raT'^^tOT'S 



U, 5 0 0 |X]?4Btn©l!MflJI*fT?. 

fc/£L, S 3 QflSttQWUI 5037-5042 iCffl^ 

[0083] £ ■=> K, 3 - 1 0 0 [%] ©7j<^£^t>^il 
T\ 3 0 0 - 4 5 0 [°C] ? 1 - 1 2 B#B©i$lg;& 

«fBifl<iic®ie^nfc7j<mic £ y ¥»wi©#>7'y 

T, 77X77j<iSi{b (y5X7KJ:yBe**i7£*ilE* 

[0084] &^t\ m 1 <Dmr$$&mm 5045 aiHb 

Sib->'javffl|jb x 5 1 00-200 [m]<omSTB^,t 

*. ^©±ic««^%«^6fiE5m2©iH*6iiiyi 

5 0 4 6 £ff?fitf 3. %l^T\ □V^^h*-;l/^BS 

[0 0 8 5] *LT, SlbEieS(c£^7Att¥91t:ff 
©V-;We<!::3>$? hfc»firr*V-XlE*£5 0 4 

7, 5 048, KU-TVS»SEt3V4t^h*»fiET*K 
U-fVBIi5 0 4 9«JBjaW*. *fc. BJIMWCfc^T 
W, SMS 5 0 5 0, «IMtS5 0 5 1, 5 0 5 25- 
JfJfig-T^ (01 2 (A) ) . £©8^WI5 0 501CJ; 
U, V-X«^i|g5 0 3 4li, a*TFT<tmmW^lg 
8#»&«*tl*. iima<!i5 0 5 2S^«^Sfi 

[0 0 8 6] JX±©<fc-pU:LT* N^-**;HiT F T, 

[0 0 8 7] *HS6«lJli, 77?97HJ9;MrJll«« 
o<bS<, H^lfiiF^©^ : &JS3 , 6-r5c:<!:* ,; T$^J; 
^IC a*««(i!>tjE8P$fll«IS^3E3»g^B«:«<l:?lc 

[0 0 8 8] $fc, *HSSffJT^-rxaic^xlf, 7^7 
x-i- 77 h';^XSt5©f^ii^gS7* K77.7©li 
55«i (Stt^ftffl/^-V, £1 BB«A°$-> (j£ 

[0 0 8 9] 8Sl N T, El 12 (B) ©«SI©7^7 i 'r7' 
7 h y ^ 7sSt55Ji7i:^, 7<P T 4 7"7 h 'J * X@S± 

(ciBiRiss 5 0 5 s^f&m^zi^yfvm^n^o 

[0 0 9 0] -73, *tlR]«S5 0 5 45fflg-r^ 0 «(r) 
Bffi5 0 5 4ltti* : 7-7-f ;U^-^5 0 5 5-5 0 5 
7, *-/(-3-H5 0 5 85rBfiE-rSo *5-7-f 
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0 5 5 <h»feOA ; 7-7-f- 5 0 5 6 tZMtiT 

[009 1] Sfc, ffi«t^fil5 050 lC£fo-t£T#fe<D 
*-5-7-fiU^-15 0 5 5, »6<0*J5-7-nU$- 
J15 0 5 6, *§fe<0*5-7'i'Jl/-S'-Jf 5 0 5 7<t£l 

-tiT 7 ? U;U*BtcWR*a$Lfet«)T 1 ~3 [jum] 

^©'SSlitfW^-O- hi 5 0 5 1 ~4 [/j 

m]S%^r*C<!:lCJ:y 2~7 [fim], JftL<«4~ 

etMrttr^cttf?*, C0iS*lcJ:y7^7 1 -i-7 

7%^B8T5o hJf 5 0 5 8 IlKTHkSlg 

[0092] x^c— <t©E«i*ff*ic*£-rn«fi^ 

fi 5 , 0J*«'01 2 (B) T-7rst£5\Z&MWm±lZtitiM. 
tf#5<fc3fcaffiB«5 0 5 4±fcBB«-r*£fil\ $ 
fc, iEiM3&35©TFT±U:^0ftm££to-ttT7^- 
^^«lR)«tS5 0 5 4±tcSHSLT i tJ:l\ cKD7^- 

TJBifSlfc .fctf K >E»*a? <fc 5 lc LTIM LTfc 

[0 0 9 3] *-/*-H-hJf 50 5 8£*gfigl,fc&, 
»|p]fflfig5 0 5 9^W-Z>«U K|q]K5 0 6 

[0 0 9 4] ^LT, BHHK&nbBHmmtt^nn: 
7?f-f7'7 h'J7 XStfii: *f ASffic: *->-! Uffl 5 0 
6 2 T-ftSt> i/-im 5 0 6 2 Kti7f 5-6" 
SA^tiTVT, C©7-f 7-£7"<— yicJ:oTi£)- 

tt. ffig<S0F.mc;$ a E B **¥45 0 6 1 *SAU »ik»J 
(■J5HHT) lc«fcoT^tci*±f*. ~ftAtm5 0 6 

012 ( B ) 7 x -C 7*7 h 'J 7 7S JSffiS^S 

[0095] ±iE©f7*itE <fc y f^a* tft 

T^<7)f6<Z)J&t0T f mn LTt»*HS8«<Jtt?5ln: 

[gffffli 5]*frffi©ra&sttSffl^fc7*T-f 77 h y 

[0 0 9 6] C©*9fc«Si«-flCW\ SUPIifBSffi* 



a)-0y£01 5, 01 633«fctf01 7(C^fo 
[0 0 9 7] 01 5 (A) a«ffVET»y« *{*2 6 
0 1 , B^tU7]gi52 602> a^A7DSP2 6 0 3. S/Tn 
352 6 0 4, ifFX-f7f 26 0 5, 7>rt2 60 6 
frSfitfiEStlTl^o *^B^ttS^SP2 6 0 4lCiIffl-r 

[0 0 9 8] 01 5 (B) titfW*^5T'$y, *tt 
2 6 11, g^SP2 6 12, gR\73S52 6 1 3, 
X'fyx 2 6 1 4, /^f'J-2 6 1 5, §<f!352 6 1 
6fr5fi£^TV3o *5gBflli^HP2 6 1 2lCjiffl-T^ 

[0 0 9 9] 01 5 (C) l4«/W;U3V£a-^ 

iottst»siit y , *#2 62 i, 23*5352 

6 2 2, §(£352 6 2 3, HWfca-f 2 6 2 4, 
352 6 2 5 tlT^Z>, *f£IEl;J:«irx35 2 6 2 5 

[0 10 0] 015 (D) it^sy H77>Ht 1 V77U 
-<T*«y> *»2 6 3 1, ^352 6 3 2, 7-A352 
6 3 3 TtSfi)6i-ni.„ *f**Wlif5^35 2 6 3 2 KMT 

[0 1 0 1] 01 5 (E) {i-rUfcTT'fcy, *(*2 6 4 
1, 7fc?-2j-2 6 4 2, «^352 64 3, SftSS2 
6 4 4, «(BS92 6 4S97«Jffi$n«. *%Hli8 

^352 6 4 3lcaffl-rse:<l:A"T*5o 

[0 10 2] 015 (F) ttJ£?fJffl§T-£y, *#2 6 
5 1 , S^952 6 5 2, lE1i{£tt:2 6 5 3, Wfc^V 
x2 6 5 4. 7>?t 2 6 5 5 frS*8J5E£*lTfcy , 5 
-T-C77 (MD) -f>D V D (Digital Ve r 
s a t i I e Disc) lEfBStffl/cT— 7> 

[0 1 0 3] 01 6 (A) tty<-y^-;Ua>tfa-^T- 

*ft2 7 0 1, 0#A73352 7 0 2, S/Xx352 7 

0 3, *-tf-K2 7 0 4-e«J52S*l3o 
352 7 0 SlCjiffl-rSHilA^T^^, 

[0 1 0 4] 01 6 (B) Ityu^KZsmLtcMm 
*(**ffl^*7'U— V-7?*6»J, *#2 7 11, S^35 
2 7 12, 7tf-*-352 7 1 3, IB^5Sfl£2 7 1 4, 

SftT.'l'y^ 7 1 5 n«o Sfc, C(D^Sli 
IB^fltt<tLTDVD (D i g t i a I Versat 

1 I e Disc), CD!?£ffll\ a^SiK^BftUgg 

BfltiS^352 6 1 2lc®ffl-T5c:c:3b"T : *5o 

[0 1 0 5] 01 6 (C) ttTZ/fllfit^T'&V. * 
<*2 7 2 1 , S^352 7 2 2. &BS352 7 2 3, gift* 
-f7f2 7 2 4 > §®35 (0,^L&1^) T'^fi2*tl5o 
*^(iS^352 7 2 llzmmtZZttfTZZo 
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[0 1 0 6] E1 16 (D) tiflrBgtfyvy K^Vhr-r 

X?WT*y, SSSI527 3 K K8S2 7 3 2? 
tSfi£^*l?>, *ISWl**,TxgP2 7 3 1 (cafflf*cttf 

[0 1 0 7] 0 1 7 (A) \t~PUy hmyoi/xtZT? 
£t>, jaW^M*fls:2 8 0 1 , a?xgM2 8 0 2s ft3 
28 0 3, ^¥R2 8 0 4, 3.<7 >J->2 8 0 5T'ffil£ 
6fc\'aitgl2 8 0 1 1,Zim¥&&<D*>0) 
Sffll^Ttifi^U R, G, BOTtlC^n^nWJSL/c 

[0 1 0 8] 01 7 (B) tiU^S^Pv^i^^TS 
►J, *tt2 811, iftW£B*tt2 8 12, S^gM2 
8 1 3, %M2 8 1 4, t^^2 8 1 5, 
2 8 1 6, X^'J->2 8 1 7T*gfi£3-ftT^5„ & 
fc, &a*8H2 8 1 3lCtt*IK3©'fe«>*fflL v r i feft^ 
U R, G, B^lC^n^'tl^fSL/cHtgiCro^O* 
S^TfefiO. *^»ig^SS2 8 1 3KjgfBT 2>il 

[0 10 9] Sfc, El 7 (C) 01 7 (A) Slf 
017 (B) Wzl3ltzmt&m.*to2 8 0 1, 2 8 1 
2©^ii<D-^J^Lfc07?*«o SWSS2 8 0 1, 

2 8 1 2li, ytMK¥&2 821, =5-282 2, 2 
824~2826, ^ <7 y ? 5 5- 2 8 2 3, 7 
IJXL2 8 2 7, «/Tx^S2 8 2 8, <5tflMtg2 8 2 
9, SS*J^3R2 8 3 OTtgfiE^n^o fi»3fc¥*2 8 

3 0li, lft»U>X*^tJjt¥»T«lJ«*tl*. **SS 

fltt=«3fflfi*SL/t#» »KB3e*nrs flat** 

t6a"?*oTfcfil\ £fc, 017 (C) tHcfc^Xfc 

A, I R^-fJl/L^Dft^fciattTtSlA. 

[0 110] $fc, 017 (D) li, 01 7 (C) 
£(7*JtaWI6^3R2 8 2 1 CDtgi£<7)-0!l£,xXfc0T3o 

*HSfi0"JZHi, 017 (C) 4>lc&t«3tt93t¥X ' 

28 2 Hi, 017 (D) <Piastf% > J7\s<7t-2 8 
3 1, ftjgi2 8 3 2, U>X7U"T2 83 3, <gftg& 
gt?2 8 3 4, *3tU->X2 8 3 5 T*gfiE* % 
fc, 017 (D) KjfXfcft;gft£&ttH9JT*£^T# 

[*Wfl)«UII] *HBfl<£ilin&E£ffli^ Cilery, 



/c7 7f L [H]K^S<!:L^<ft^fc46, !EitilElK©iHB 
< £ Z. £ a < BBS***" d «!: fi^Rlst 
<tfc'J, £rc, «6ttSIBIiiiaBa4i]l!9Hb&H3C£ 

*$<^4aj3fc£„ Mmc, Sli^gPiiSElblHl^t^IWI— 

[0 2 ] USSflJ 1 izni Lfc *f|0fl(DIES)[aKlcfc 
W--5v-Xfl^BIEiJb0»©«lfiEfi«*^-r0. 

[03] HSS«tJ2^Lfc, ##£P/3<DiEiiJl5]S&£ffl 

i^ca^ssfl)«^«>j^^-r0c 
[04] nafluicsLfc. mmwomwimmzts 

[05] HffiflJ 2 L/5:, 7n-y7£J5£lH]S8<*)ffi 

fiE«"J*ST0o 
[06] USSflJ 2 Ktt; Lfc, S/P£JfeEliS<Dfl|J5g 

[07] 06lc,^Lf=, S/Pa»0B©Bift(EH 

[08] H«5«iJ3lC^Lfc, *fSW©iB!!lls]S&tc33 

it* v - x(i^iESj0ffi(D8ifig«y«/T»-r 0= 
[09] 08 ics* L/cia»©gB»i¥aafiiBE^/Tx-r 
0. 

[010] HffiflU 4 IOtv Lfc, ^^©.IKjIhISS* 

[011] glSgfiiJ4lt5 : xLfc, *«^O5ffill0»* 

[012] 4 (C/tt Lfc, *^<DSE»)(h1K* 

fflt^c^,TxgB(D^fi)D:g^J^m-r0o 

[013] aa*<&«jj*g«©0»fjij$0. 

[014] fi£3R0)^SBO|gt!)[H]KlCfc^V- 

[015] ^SS«lj5(C^Lfc, *^^Oiafi0B« 
Sffl Lfcm^SO)0lJ^^-r0. 
[016] HffiffJ 5 (C^ Lfc, *%HQeiMsl»& 

L/cm : ?«iso«"J : &^-r0, 

[017] HififilJ 5 lu^ LTc, 
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mi] 



Digital Data 



Vref 

S-CLK.S-SP 
Q-CLK , Q-8P 




I 

h 



tt 

B 

102 



D/A*ft®» 103 



»>^yvenai» 104 

ttt-mti-t-Hif 



101 



7 



B*6B 105 



I 



I 

h 

I 

» 
K 

1 

102 



100 



szss 



O-CLK.Q-SP 



1®61 



[HI 5] 



(A) 



(B) 



CLK 



CLKB 



SPCCLK 1 



SPC CUC IB 



SPCCUCt 



SPC CLK 2B 



Dtajtal Data 
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